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the principal characteristics, the elements of calcutaricn ot 
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practical application. The following arrangement is considered: \/ 
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Propellant _, Propeilant , Ion Generator | Ion Accelerator --Ion Outflow 
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The author proceeds from the classical thrust formula of the rocket; 
ma = F a)n,+My+V) where n, is the number, M, the mass, and ‘, the 


' velocity of particles ejected per second. Substituting the ion mass 
of the propellant ov atomic weight A and the velocities (taken from the 


formula of kinetic energy: m vy /2) in electrical units, tre tnrust is 
expressed in terms of accdrrating voltage (Vv) and current intensity. 
From this results the formula of rated power and of the ratics of 


power/mass and 3pecific power/thrust in kilopgnds. The calculaticn of 

the cutput current and of the specific propellant consumption leads te 
the formula of specific propellant momentum; which is alsc that of the 
specific momentum of the entire power plant: Loe =z 1417 YV/A kp sec /Kp- 


The v/A ratio (accelerating voltage versus atomic weight of the 
propellant); the total weight of the rocket, and the ratio of thrust 
vergus rocket weight are the most importent eharazterist1¢3 ef tne Lor 
rocket. Further practical data are obtained from the classics. rocee* 


formula: Sv=vin mm, (n)= takeoff weight, ™, = empty we ght). 
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The author's final conclusion is that jon-rocket power plunts can be 
designed and installed in spacecraft only if electric energy sources of 
adequate power are found. According to Moeckel, the calculation of a 
Venus-probe manned spacecraft of 90 t payload is presented as an example: 
With a chemical propellant (1, = 300 sec), the takeoff weight would be 


3000 t; with a nuclear-powered thermal rocket (1,5 = 800 sec), it could 
be reduced to 300-400 t, and with an ion rocket (1.5 = 10 000 sec), to 


180 t. Finally, according to E. Stuhlinger, data on ion rockets for % 
various space-exploration assignments (earth satellites, moon and earth- 

planet probes, interplanetary probes) are tabulated. The author's 

conclusion is: While putting into orbit 1 kg of an earth satellite, 

©£Q-200 kg of takeoff and carrying rocket weight are required, so that the 

space exploration assignment of the exemple quoted appears impossible 

with a chemical propellant, with the aid of an ion rocket we approach 

the domain of possibilities. There are 4 figures and 4 tables. 
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TITLE; Physical foundations of experiments made with artificial 


satellites [ 
PuRIODICAL: Viaikai szomle, no. 3, 1962, 81-85 


TEXT: Phenomena on which the Various Physical experiments with arti- 

ficial satellites are based, their theoretical foundations and tech- 

nique of measurements are discussed, The review ig Primarily based ona 

book "Soviet sputniks and Space rocket by S.G. Aleksandrov and R.Ye,. = 
Fyodorov / Abstracter's note: Russian title not Biven ] + This: part of 

the paper discusses high altitude measurements of the atmosphere made , 
with rockets, (composition of the atmosphere and measurements of press~ ms 
ure, density and temperatureg), Between 1951 and 1958 the Department 

of Applied Geophysics of the AS USSR made systematic Studies of the 

Composition of upper atmosphere, Samples were taken during the flight 

of rockets which Were spectrographi It was confirmed 
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that the Separation of Bases due to gravitational forces takes Place 
at the height of 80-100 Ian, Since the velocity distribution of the gus vA 
Molecules in the upper atmosphere of the earth ig Maxwellian, the temp- 
erature, pressure and density of the air can be determined by using the 


ment of the rocket, wind tunnel] measurements were made to determine po- 
Sitions on the rockets where the measured and true values of the thermo~ 
dynamical parameters are equal, Measuring instruments are located at 
these positions. The results of Wind tunnel measurements are reviewed, 
An important problem of the physics of the upper atmosphere igs the rela-~ 
i etic and rotational temperatures of the 88s mole~ 


in 
cules, Simple Problems such ag the variation of density with height, 
the relation between temperature, density and molecular composition 
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have not yet been solved, The r ments made with rockets 
Permit the assumption of Upper atmosphere, This 
model is based on the following experimental findings: 1) The pressur 
density and temperatur ai in relation with the r 
measurements taken up to the height of 100 km by rocketa, 
Sen begins to dissociate into atomic oxygen Yrom the heigh 


3) The dissociation of molecular nitrogen begins 
centration of 0 


e, 
esults of 

2) Molecular oxy- 
t of 90 km, 

above 200 km, 4) The con~ 
exponentially with altitude. 5) The 
rature is assuned constant in the e 
e exosphere it must 


of the ionosphere. not be less than 107 
particles/em3, 7) ‘the diffusive separati 
Based on the above, Vernov and Aleksan 


characteristic Constants of air at high altitude 
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mospkere. In a further tabl 
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pean Principles of the following four experiments are 


Lott 


eviewed, 1) Measurement of the density of the atmosphere by a 


ies of the orbit of the artificial satellite. 2) Some important 
aspects of methods for measuring pressure and density by the pres- 
sure measuring instrunents placed on the ertificial satellite. 

5) Principle of operation of a high frequency mass spectrometer. 
4) Methods of teasurement of the positive ion concentration on the 


actificial satellites. 
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TITLE: Yhysical foundations of the experiments performed with 
artificial satellites 


DERIODICAL: Fizikai’szemle, 12, no. 6, 1962, 185 - 189 


TEXT: The principles of the following three experiments are review- 
ed: 1) Method of measuring the electrostatic field of an upper at- 
mosphere and of the charge of the satellite: It i@ shown that the 
accuracy of the measurement of the potential depends on the knowled— 
ge of the chemical composition of the ionosphere, the velocity and | 
position of the satellite. The principle of the measurement of char- 
ge, of the satellite aurface is described. The collector electrode of 
an electroneter is connected to the surface of the satellite through 
a resistor. The collector electrode is screened periodically, the 
constant field strength on the surface changes into pulsating field 
which results in a current passing through the resistor. 2) Theore- 
tical foundations of the method used for the study of the collision 
frequency with micro-meteorites: Based on the Poisson-distribution 
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2 formula is deduced by which the time intervals can he estimated 
where the probability of collisions is 1/2, 1/100, 1/1000, etc. It 
is important to know the mass and velocity spectra of the micro-me- 
teorites colliding with the satellite. This depends on the quantity 
measured by the instrument sensor in contact with the colliding par- — 
ticles. Instruments with a piezo-electric sensor measure the energy 
of the particles. 3) Theoretical foundations of the experiments stu- 
dying the short wave spectrum of the sun: Relations are reviewed on 
which the calculations of the energy distribution in the ultraviolet 
region of the solar spectrum (2000 A - 3000 & wavelengths) were made 
by de Jaeger. 
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